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TECHNICAL FIELD 

10 

The present invention pertains generally to containers, and more particularly to 
.polymeric containers which are used to hold various fluids. 

1 5 BACKGROUND OF THE INVENTION 

Polymeric containers are used for a variety of purposes. In one use the containers are 
filled with a hot fluid such as a food product, sealed, and then allowed to cool. During cooling 
the pressure within the container lowers causing an unwanted inward collapse of the walls of 
20 the container. 



BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to a thin walled polymeric container for holding a 
5 fluid and a gas which includes a specially designed base. The base includes an annular outer 
ridge connected to a convex outwardly protruding dome by a flexible annular joint. During a 
hot fill operation, the structure of the base resists outward deformation. During the subsequent 
cooling of the container, in response to the reduced pressure within the container, the dome 
moves upward toward the top of the container thereby reducing the tendency of the sidewall of 
1 0 the container to collapse. In an embodiment of the invention, the sidewall of the container has 
a plurality of internally protruding diagonal ridges. 

The base resists deforming while being filled with a hot fluid which is in the range of 
185° to 212° Fahrenheit, with 195° being typical. The structure of the base allows for inward 
movement to maintain the stability of the container by preventing deformation of the container 
1 5 from the low pressure which is formed inside the container during cooling. Allowing the base 
to flex upward inside the container allows the base rather than the walls of the container to 
deform. With the dome of the base deforming, the contact surface of the container walls 
remains flat thereby allowing stability while running on the filling line. 

20 In accordance with an embodiment of the invention, a polymeric container for holding 

a fluid and a gas, comprises: 

a top, a base, and an upstanding wall connected therebetween; 
the container having a volume; 
the base having: 

25 -an annular outer ridge which protrudes away from the top, the outer ridge 

defining a plane upon which the container may rest; 
-a dome connected to the outer ridge wherein the dome is disposed within the 
outer ridge, the dome protruding away from the top, the dome having an apex 
which resides between the top and the plane; 
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-a flexible annular joint connecting the outer ridge and the dome, the annular 
joint forming an inner ridge which protrudes toward the top; 
wherein when (1) the fluid is heated and the heated fluid and the gas are injected into 
the container, and (2) the top of the container is then sealed, and (3) the fluid and gas within 
5 the container are then allowed to cool, during cooling the dome moves toward the top thereby 
reducing the volume of the container. 

In accordance with an aspect of the invention, the upstanding wall includes a 
substantially cylindrical portion. A plurality of internally protruding diagonal ridges is 
1 0 disposed upon the cylindrical portion. 

In accordance with another aspect of the invention, when the heated fluid and the gas 
are injected into the container, the base of the container resists movement away from the top. 

1 5 Other aspects of the present invention will become apparent from the following 

detailed description, taken in conjunction with the accompanying drawings, which illustrate, by 
way of example, the principles of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a top perspective view of a container in accordance with the present 

5 invention; 

FIG. 2 is a base perspective view of the container; 

FIG. 3 is a front elevation view of the container; 

FIG. 4 is a side elevation view of the container; 

FIG. 5 is a base plan view of the container; 
1 o FIG. 6 is a top plan view of the container; 

FIG. 7 is a cross sectional view along the line 7 - 7 of FIG. 6; 

FIG. 8 is a cross sectional view along the line 8 - 8 of FIG. 4; 

FIG. 9 is an enlarged cross sectional view of the container being filled with a hot fluid 
and a gas; and, 

1 5 FIG. 1 0 is an enlarged cross sectional view of the sealed container cooling, showing a 

dome on the base of the container moving toward the top of the container. 
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DETAILED DESCRIPTION OF THE INVENTION 

5 Referring initially to FIGS. 1 - 7, there are illustrated top perspective, base perspective, 

front elevation, side elevation, base plan, top plan, and cross sectional views, respectively, of a 
polymeric container for holding a fluid and a gas in accordance with the present invention, 
generally designated as 20. Container 20 includes a top 22, a base 24 and an upstanding wall 
26 connected therebetween. Container 20 has an internal volume defined by top 22, base 24 
10 and upstanding wall 26. In the shown embodiment, upstanding wall 26 is cylindrical, however 
other shapes such as rectangular are also possible. In an embodiment of the invention, 
. container 20 is fabricated from a polymer such as polyethylene terephthalate (PET), but could 
also be fabricated from other polymers. 

Base 24 includes an outer annular ridge 28 which protrudes away from top 22, outer 
1 5 ridge 28 defining a plane 30 (refer to FIG. 7) upon which container 20 may rest. Base 24 also 
includes a centrally located convex dome (rounded bulge) 32 which is connected to outer ridge 
28 so that dome 32 is disposed within outer ridge 28. Dome 32 is inverted and protrudes away 
from top 22. Dome 32 has a central apex 34 which resides between top 22 and plane 30. That 
is, apex 34 resides above plane 30 when container 20 is placed upon a support surface. As 
20 such, dome 32 will not cause instability when the base 24 of container 20 is placed upon a 
support surface. In an embodiment of the invention, the preform shape of a core 501 of an 
injecting mold forms dome 32. Then when container 20 is subjected to a hot fill operation (see 
below and FIGS. 9 and 10), dome 32 tends to assume its original shape as defined by the 
preform core. Base 24 also includes a flexible annular joint connecting outer ridge 28 and 
25 dome 32, the annular joint forming an annular inner ridge 36 which protrudes toward top 22. 

Also referring to FIGS. 9 and 10, when (1) a fluid 500 such as a food product is heated 
and the heated fluid 500 and a gas 600, typically air, are injected into container 20 in a hot fill 
operation, and (2) top 22 of container 20 is then sealed such as with a cap 700, and (3) fluid 
500 and gas 600 within container 20 are then allowed to cool, during cooling dome 32 moves 
30 toward top 22 thereby reducing the volume of container 20. During the hot fill operation, the 
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structure of outer ridge 28, dome 32, and inner ridge 36 combine to cause base 24 to resist 
deformation (movement) in a direction away from top 22 thereby preventing blowout of the 
base. During cooling, the annular joint between outer ridge 28 and dome 32 serves as a hinge 
which allows dome 32 to move upward. The upward movement is caused by the reduction of 

5 pressure in gas 600 as container 20 and its fluid 500 and gas 600 contents cool. The upward 
movement of dome 32 is useful in that it reduces the tendency of the sidewall 26 of container 
20 to collapse during cooling. In this fashion, sidewall 26 presents an undeformed surface for 
the application of labeling materials. 

In an embodiment of the invention, upstanding wall 26 includes a substantially 

1 0 cylindrical portion 38. A plurality of internally protruding diagonal ridges 40 such as the four 
shown is disposed upon cylindrical portion 38. Diagonal ridges 40 serve to strengthen the wall 
26 of container 20. Additionally, during cooling after a hot fill, diagonal ridges 40 will not 
collapse inwardly, but will rather tend to rotate top 22 with respect to base 24 slightly. 
FIG. 8 is a cross sectional view along the line 8 - 8 of FIG. 4 showing internally 

1 5 protruding diagonal ridges 40. 

FIG. 9 is an enlarged cross sectional view showing container 20 being filled with a hot 
fluid 500 and a gas 600. It is noted that during the filling process, base 24 resists movement 
away from top 22. 

FIG. 10 is an enlarged cross sectional view showing sealed container 20 cooling. 
20 Dome 32 on the base 24 of container 20 moves toward top 22 of container 20 in response to 
the reduced volume of gas 600 as container 20 cools. The original position of dome 32 is 
shown by the dashed line. 

In terms of use, a method of filling a container 20, comprises: 
25 (a) providing a polymeric container 20, including: 

-a top 22, a base 24, and an upstanding wall 26 connected therebetween; 
-container 20 having a volume; 
-base 24 having: 

-an annular outer ridge 28 which protrudes away from top 22, outer 
30 ridge 28 defining a plane 30 upon which container 20 may rest; 
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-a dome 32 connected to outer ridge 28 wherein dome 32 is disposed 
within outer ridge 28, dome 32 protruding away from top 32, dome 32 
having an apex 34 which resides between top 22 and plane 30; and, 
-a flexible annular joint connecting outer ridge 38 and dome 32, annular 
5 joint forming an annular inner ridge 36 which protrudes toward top 22; 

(b) providing a fluid 500 and a gas 600; 

(c) heating fluid 500; 

(d) injecting heated fluid 500 and gas 600 into container 20; 

(e) sealing top 22 of container 20; 

10 (f) allowing fluid 500 and gas 600 within container 20 to cool; and, 

(g) observing that during (f) dome 32 moves toward top 22 thereby reducing the 
volume of container 20. 

The method further including: 
1 5 in (a), upstanding wall 26 including a substantially cylindrical portion 38; and, 

a plurality of internally protruding diagonal ridges 40 disposed upon cylindrical portion 

38. 

The method further including: 
20 in (d), when heated fluid 500 and gas 600 are injected into container 20, base 24 of 

container 20 resisting movement away from top 22. 

The preferred embodiments of the invention described herein are exemplary and 
numerous modifications, variations, and rearrangements can be readily envisioned to achieve 
25 an equivalent result, all of which are intended to be embraced within the scope of the appended 
claims. 
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